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1. Requests 

It is requested to revoke the patent EP-B-1 225 174 (hereinafter referred to as 
"Opposed Patent") in its entirety. Oral proceedings are requested by way of an 
auxiliary request in accordance with Art. 116 EPC. 

2. Grounds for Opposition 

The opposition is filed on the ground that the subject-matter of the European 
Opposed Patent is not patentable within the terms of Articles 52 to 57 EPC 
(Article 100(a) EPC). In particular, the subject-matter of the Opposed Patent 
lacks novelty (Article 54 EPC) and inventive step (Article 56 EPC). Furthermore, 
a lack of sufficient disclosure is also objected (Article 100(b) EPC). 

3. Documents Cited 

The following documents are cited in the opposition: 
D1 WO 00/62782 A1 

D2 F.M. Kaspersen et al., Journal of Labelled Compounds and Radio- 
pharmaceuticals (1989), 27(9), 1055-68 
D3 Experimental Report 
D4 US 4 062 848 

D5 Approval Letter for Remeron™ (Mirtazapine), Center for Drug Evaluation 
and Research, US Food and Drug Administration, 14 June 1996 

D6 "Environmental Impact Assessment Report for Remeron™", 30 October 
1995, Pages 1, 2 and 11 

D7 DSC Results of Mirtazapine Products 
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4. Subject-Matter of the Independent Claims of the Opposed Patent 

Claim 1 of the Opposed Patent is directed to low-hygroscopic anhydrous 
Mirtazapine crystals having a hygroscopicity of not more than 0.6% by weight 
when the crystals are stored in the air having a relative humidity of 75% at 25°C 
under atmospheric pressure for 500 hours. 

It is submitted that the terms "low-hygroscopic" and "anhydrous" are vague and 
cannot serve as distinguishing features over prior art. 

Claim 3 relates to a process for preparing mirtazapine crystals according to 
claim 1 by drying crystals of Mirtazapine hydrate. 

Claim 7 of the Opposed Patent is directed to a Mirtazapine hydrate containing 
1/n molecules of H 2 0 per molecule of Mirtazapine, wherein n is an integer of 1 to 

5. This can be alternatively expressed by the percentage of water content of the 
Mirtazapine hydrate. 

For the conversion between molar amount and percentage, the molecular 
weight of Mirtazapine has to be taken into consideration (Ci 7 H 19 N 3l M.W. = 
265.36). For n = 1 , the percentage water content amounts to 6.36% 
(18.02/(18.02 + 265.36) x 100). For n = 5, the water content is 1.34% 
((18.02/5)/(1 8.02/5 + 265.36) x 100). In other words, claim 7 covers crystalline 
hydrates of Mirtazapine having a water content between 1.34% and 6.36% . 
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The percent water content values for the individual hydrates are listed in the 
table below. 



n 


Water Content 




(wt %) 


1 


6.36 


2 


3.28 


3 


2.21 


4 


1.67 


5 


1.34 



Claim 8 relates to a process for preparing Mirtazapine hydrate by crystallizing 
crude Mirtazapine using a water soluble organic solvent and water. 

5. Priority 

The Opposed Patent claims priorities of JP 33304999 (24 November 1999), JP 
2000067476 (10 March 2000) and WO/PCT/J POO/04835 (19 July 2000). 

The proprietor admitted during the examination procedure, that the effective 
date of claims I and 2 is 10 March 2000 (see letter dated 8 May 2003). 
Furthermore, it is submitted that 10 March 2000 is the effective date for claims 3 
and 5, since subject-matter of those claims was first disclosed in JP 
2000067476. 

Claims 4, 6 and 7 seem to have an effective date of 19 July 1999 . 

However, the subject-matter of claims 8 to 1 1 cannot be found in anyone of the 
claimed priority documents. Therefore, it is submitted that the filing date 28 
September 2000 is the effective date for claims 8 to 1 1 . 
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6. Lack of Novelty 
6.1 Relevant Prior Art 

WO 00/62782 A1 (D1) was filed on 18 April 2000. It claims a priority of 19 April 
1999 (US 1 99901 30047P) and a priority of 16 February 2000 (US 
200001 82745P). Document D1 designates the same contracting states as the 
Opposed Patent and all steps necessary to enter the regional phase before the 
EPO have been conducted in due time. As far as the disclosure of US 
200001 82745P is concerned, D1 is prior art with respect to claims 1, 2, 3, 5 and 
8 to 1 1 of the Opposed Patent according to Art. 54 (3) in conjunction with Art. 
158(1) EPC. 

Document D2 was published in 1989. US 4 062 848 (D4) was published on 13 
December 1977. Therefore, those documents are prior art with respect to claims 
1 to 11 of the Opposed Patent according to Art. 54 (2) EPC. 

D5 documents the approval of a Mirtazapine product, Remeron™, by the US 
Food and Drug Administration (FDA) before the priority of the Opposed Patent. 

D6 is an extract from the approval documents which are publicly available from 
the FDA under the Freedom of Information Act since the grant of the market 
authorization. Therefore, document D6 is prior art with respect to claims 1 to 11 
of the Opposed Patent according to Art. 54 (2) EPC. 

6.2 Lack of Novelty of Claims 1 and 2 

6.2.1 Claim 1 is not Novel in View of D1 

The subject-matter of claim 1 is not new in view of document D1 . 
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Document D1 discloses on page 9, line 30 to page 10, line 17 and in example 6 
pure Mirtazapine crystals. The disclosed embodiments have an effective date of 
16 February 2000, since they are also disclosed in US 200001 82745P. 



The Mirtazapine crystals of example 6 of D1 are obtained by the same process 
as the Mirtazapine hemihydrate of example 6 of the Opposed Patent. 





Opposed Patent 


D1 


Educts 


Crude Mirtazapine 


Crude Mirtazapine 


Solvent 


methanol/water 


methanol/water (see tablel) 


Drying 
conditions 


60 °C 


60 °C 



Therefore, D1 discloses crystalline Mirtazapine hydrates (see also page 10, 
lines 21/22 of D1). 



However, the crystalline Mirtazpine hydrates disclosed in D1 are novelty 
destroying for subject-matter of claim 1 since the term "anhydrous" is vague and 
cannot serve as a distinguishing feature over prior art. 

Furthermore, the crystalline Mirtazapine hydrates disclosed in D1 are also 
novelty destroying for subject-matter of claim 2, since the feature "having a 
water content of not more than 0.5 %" is only a feature relating to the purity level 
of the claimed Mirtazapine, because the purity level of the Mirtazapine claimed 
in claim 2 is up to 99,5 % pure Mirtazapine, whereas the purity level of a 
Mirtazapine hydrate having a water content of 3 % as disclosed on page 10, 
lines 21/22 of D1 is up to 97 %. 

However, the purity level of a known chemical compound, which is achieved by 
means of conventional purification methods can not establish novelty over the 
known compound. See T990/96: 
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"Conventional methods for the purification of low molecular organic 
reaction products such as recrystallisation [...] which normally can be 
successfully applied in purification steps are within the common general 
knowledge of those skilled in the art. It follows that, in general, a 
document disclosing a low molecular chemical compound and its 
manufacture makes available this compound to the public in the sense of 
Art. 54 EPC in all grades of purity as desired by a person skilled in the 



Moreover it is submitted that the crystals disclosed in D1 inevitably have a 
hygroscopicity of not more than 0.6% by weight when the crystals are stored in 
the air having a relative humidity of 75% at 25°C under atmospheric pressure for 
500 hours. If the proprietor wants to establish novelty on the basis of this 
parameter, he has to submit clear and convincing evidence that the crystals 
disclosed in D1 do not fulfil this requirement. 

6.2.2.1 Claims 1 and 2 are not Novel in View of D2 

Document D2 discloses Mirtazapine hydrate (see arguments submitted under 
6.4.1 of this brief of opposition). 

However, the Mirtazapine hydrate disclosed in D2 destroys novelty of subject- 
matter of claims 1 and 2, in accordance with the arguments submitted under 
6.2.1 of this brief of opposition. 

6.2.3 Claims 1 and 2 are not Novel in View of D4 

D4 discloses a process for the preparation of Mirtazapine wherein the crude 
reaction product is recrystallized from petroleum ether 40-60 (see col. 11, lines 
10 to 26 of D4). 



art. 
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Since the Mirtazapine crystals obtained in example 1 of D4 have exactly 
the same melting point as the Mirtazapine crystals prepared in accordance with 
example 7 of the Opposed Patent, it is submitted, that the crystals of D4 and the 
crystals claimed in claims 1 and 2 are identical with regard to their chemical 
structure. Therefore, claims 1 and 2 are not novel over the Mirtazapine crystals 
disclosed in D4. 

It is furthermore submitted, that comparative example 3 of the opposed patent is 
not suitable to compare the crystals of D4 with the crystals of Example 7 of the 
present invention, since comparative example 3 of the opposed patent has not 
been carried out under the same conditions as disclosed in D4. 

6.2.4 Claims 1 and 2 are not Novel in View of D5 / D6 

The drug REMERON™ comprising the ingredient "Mirtazapine" was approved 
by the FDA on 14 June 1 996 (REMERON™ 1 5 mg and 30 mg tablets) (see D5). 

On page 11 of D6 the ingredient is identified as crystalline Mirtazapine having a 
melting point of 120°C to 124°C. 

The crystalline Mirtazapine disclosed in D6 destroys novelty of subject-matter of 
claims 1 and 2, in accordance with the arguments submitted under 6.2.1 of this 
brief of opposition. 

6.3 Lack of Novelty of the Subject-Matter of Claims 3 

Document D1 anticipates the subject-matter of claim 3 in example 6. Therefore, 
subject-matter of claim 3 lacks novelty over document D1 . 
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6.4 Lack of Novelty of the Subject-Matter of Claim 7 
6.4.1 Claim 7 is not Novel in View of D2 

Document D2 by F.M. Kaspersen et al. in the Journal of Labelled Compounds 
and Radiopharmaceuticals (1989), 27 (9) f 1055-68 entitled 'The Synthesis of 
ORG 3770 Labelled with 3 H, 13 C and 14 C" identifies Mirtazapine, as follows from 
the chemical name and the structural formula given in the publication (code "Org 
3770"). Regarding the purification of Mirtazapine, the following is disclosed: 

"For final purification the product was treated twice with 100mg of 
charcoal in n-hexane (containing 1% of methanol) followed by 
crystallization from methanol/water (1:1, v/v) yielding 600 mg (53%) Org 
3770 as colourless crystals, m. p. 1 23,8-1 25,8°C. No impurities were 
detectable on TLC, HPLC or GC."(see D2, page 1066, first paragraph) 

As methanol is a water soluble organic solvent, the quoted passage describes 
crystallizing crude Mirtazapine using a water-soluble organic solvent and water. 
On behalf of the Opponent experiments have been earned out in order to 
measure the water content of the Mirtazapine crystals obtained by the process 
according to D2 (see Experimental Report D3). 

In the Experimental Report (D3) the preparation of Mirtazapine has been carried 
out exactly as described in the above mentioned page of D2. The experiments 
show that the resulting crystals have a water content of 3.07 percent and a 
melting point from 119.7°C to 121 °C. 

To summarize, document D2 discloses Mirtazapine crystals having a water 
content, which inevitably leads to chemical compounds falling under the scope 
of claim 7 (see also point 4 of this brief of opposition). Therefore, subject-matter 
of claim 7 is not novel over document D2. 
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6.4.2 Claim 7 is not Novel in View of D4 

D4 discloses a process for the preparation of Mirtazapine wherein the crude 
reaction product is recrystallized from petroleum ether 40-60 (see col. 11, lines 
10 to 26 of D4). Since the crystals obtained in example 1 of D4 have exactly the 
same melting point as the Mirtazapine crystals prepared in accordance with 
example 7 of the Opposed Patent, it is submitted, that the crystals of D4 show a 
water content of less than 0.5 %. 

However, the crystalline Mirtazapine disclosed in D4 is also novelty destroying 
for subject-matter of claim 7, since the feature "having a water content of at least 
1.34 %" (which is the technical "translation" of formula (I) of claim 1, see above 
section 4 of this submission) is only a feature relating to the purity level of the 
claimed Mirtazapine, because the purity level of the Mirtazapine claimed in claim 
7 is up to 98.64 % pure Mirtazapine, whereas the purity level of a Mirtazapine 
according to D4 might be even higher (since the water content is lower). 

As discussed above (see section 6.2.1) the purity level of a known chemical 
compound, which is achieved by means of conventional purification methods 
can not establish novelty over the known compound; see T990/96. In the 
present case, the cited decision of the Board of Appeal does not apply directly. 
However, in reverse it is submitted that if novelty cannot be established by 
further purifying, i.e. increasing the level of purity of a known compound, novelty 
also cannot be established by decreasing the level of purity of a known 
compound. 

As a result, the Mirtazapine crystals of D4 having a high purity are novelty 
destroying for the claimed Mirtazapine crystals of claim 7, having a lower purity. 
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6.4.3 Claim 7 is not Novel in View of D6 

On page 11 of D6 the ingredient is identified as crystalline Mirtazapine having a 
melting point of 120°C to 124°C. According to the melting range of the crystals, 
D5 discloses a crystalline Mirtazapine in form of a hydrate. 

The crystalline Mirtazapine disclosed in D6 destroys novelty of subject-matter of 
claim 7, in accordance with the arguments submitted under section 6.2.1 and 
6.4.2. of this brief of opposition. 

6.4.4 Claim 7 is not Novel in View of Prior Art Mirtazapine Products 

As already mentioned, products containing Mirtazapine were already marketed 
before the priority date of the Opposed Patent. This is in particular true for 
Remeron™as approved by the US Food and Drug Administration (see D5). 

The Opponent does not leave a sample of this product at his disposal. However, 
on behalf of the Opponent, several Mirtazapine products as marketed by the 
innovator in Europe were investigated by DSC. The results are reported in D7. 
They show that these products contain Mirtazapine in the form of the 
hemihydrate. It would be entirely unreasonable to assume that Mirtazapine in 
Remeron™ has a different form. Thus, the subject-matter of claim 7 is 
anticipated by the prior art Remeron™ product. 

6.5 Lack of Novelty of the Subject-Matter of Claims 8 to 1 1 

D1 discloses a method for producing crystals of a Mirtazapine hydrate by 
suspending crude Mirtazapine in ethanol and adding water to the resulting 
solution, see page 13, lines 13 to 23 and example 6 of D1. Furthermore, in table 
1 of D1 mixed solvents comprising water-soluble organic solvents and water are 
disclosed. Therefore, subject-matter of claims 8 and 9 lacks novelty over 
document D1. 
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D2 discloses the crystallization of Mirtazapine from a methanol/water mixture, 
see page 1066 of D2. Therefore, subject-matter of claims 8 and 9 lacks novelty 
over document D2. 

D1 discloses in example 6 recrystallization of crude Mirtazapine by suspending 
the crude Mirtazapine in ethanol and subsequently adding water. Therefore, 
subject-matter of claim 10 lacks novelty over document D1. 

In example 6 D1 discloses recrystallization of crude Mirtazapine by suspending 
the crude Mirtazapine in ethanol and subsequently adding water, wherein the 
temperature is cooled to 10°C. Therefore, subject-matter of claim 11 lacks 
novelty over document D1 . 

7. Lack of Inventive Step 

7.1 Lack of Inventive Step of Claim 1, 2 and 7 in View of Documents D2, 
D4, D5 and D6 

As shown above in section 6., the Opponent is of the opinion that the subject- 
matter of claims 1, 2 and 7 is not novel in view of documents D2 f D4, D5 and 
D6. 

It is submitted that even if certain features of the claimed subject-matter should 
not be considered by the Opposition Division to be identical in every detail with 
those of the cited prior art documents (D2, D4, D5 and D6 respectively), these 
differences would be in any case very minor and consequently not sufficient to 
impart an inventive step to the claimed subject matter. Therefore, Opponent 
reverses in accordance with T 0131/01 the right to substantiate the ground of 
lack of inventive step according to the problem-solution-approach in more detail, 
at least when the Opposition Division makes clear which feature of the claimed 
subject-matter has to be regarded as not disclosed by the cited prior art. 



Rri,ntedvQ3^2005i 




80.0962908-i 



Breuer & Muller 



17 December 2004 



Page 13 



See headnote of T 0131/01: 

"... a specific substantiation of the ground of lack of inventive step is 
neither necessary [. . ./ nor generally possible without contradicting the 
reasoning presented in support of lack of novelty/' 

7.2 Lack of Inventive Step of Claims 3 to 6 

The subject-matter of claim 3 of the Opposed Patent is not inventive in view of 
D2 in combination with general knowledge of a skilled person. 

Document D2 might be considered as closest prior art. D2 discloses the 
preparation of Mirtazapine crystals. 

The only difference between the disclosure of D2 and the process claimed in 
claim 3 of the Opposed Patent is the drying step. 

Due to the above distinguishing feature the Opposed Patent provides crystals 
having a lower water content. Therefore, the technical problem to be solved was 
to provide a process for the preparation of crystalline Mirtazapine having a lower 
water content than the Mirtazapine crystals known in D2. 

The skilled person, who is a chemist at least skilled in laboratory work, when 
confronted with this problem would certainly have employed a drying step since 
every chemist knows that the water content of chemical compounds usually can 
be reduced by drying. The subject-matter of claim 3 can thus not be regarded as 
inventive in view of document D2. 



The subject-matter of claim 4 of the Opposed Patent is not inventive in view of 
D2 in combination with general knowledge of a skilled person since it is trivial 
knowledge of a chemist to pulverize crystals before drying. 
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The subject-matter of claim 5 of the Opposed Patent is not inventive in view of 
D2 in combination with general knowledge of a skilled person. 

It has been shown in section 6.4.1 that document D2 discloses a Mirtazapine 
hydrate falling under the general formula (I) of claim 5. Furthermore, the 
arguments above regarding lack of inventive step of claim 3 also apply to claim 
5. It would have been obvious for a skilled person to dry the Mirtazapine hydrate 
of D2 if crystals having a lower water content would have been the object. 

The subject-matter of claim 6 of the Opposed Patent is not inventive in view of 
D2 in combination with general knowledge of a skilled person since it is an 
ordinary skill for a chemist to perform drying by heating and reducing pressure. 

7.3 Lack of Inventive Step of Claims 8 to 1 1 

The subject-matter of claim 8 of the Opposed Patent is not inventive in view of 
D4 in combination with general knowledge of a skilled person. 

Document D4 might be considered as closest prior art. D4 discloses the 
crystallization of crystalline Mirtazapine from crude Mirtazapine in petrol ether. 

The only difference between the disclosure of D4 and the process claimed in 
claim 8 is the choice of the solvent. 

Due to the above distinguishing feature the Opposed Patent provides crystals 
having a higher water content. Therefore, the technical problem to be solved 
was to provide a process for the preparation of crystal Mirtazapine having a 
higher water content than the Mirtazapine crystals known in D4. 

The skilled person, who is a chemist at least skilled in laboratory work, when 
confronted with this problem would certainly have employed a water-soluble 
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organic solvent and water, since a chemist knows that the water content of 
chemical compounds usually can be increased by recrystallization in a water 
containing organic solvent (water alone is not possible since Mirtazapine is not 
soluble in water). The subject-matter of claim 8 can thus not be regarded as 
inventive in view of document D4. 

The subject-matter of claims 9,10 and 1 1 of the Opposed Patent is not inventive 
in view of D4 in combination with general knowledge of a skilled person since 
the features of said claims only describe ordinary skills of a chemist. 

8. Lack of Sufficient Disclosure 

Claim 1 of the Opposed Patent stipulates that the anhydrous Mirtazapine 
crystals have a hygroscopicity of not more than 0.6 % by weight when the 
crystals are stored in the air having a relative humidity of 75 % at 25°C under 
atmospheric pressure for 500 hours. The same feature is also contained in the 
independent process claim 3. 

This feature is, however, merely a repetition of one of the problems underlying 
the alleged invention, namely the provision of anhydrous Mirtazapine crystals 
having low hygroscopic properties. Thus, unless anhydrous Mirtazapine crystals 
automatically show a hygroscopicity as required by claims 1 and 3, there is no 
sufficient disclosure. In this context, it is also pointed out that the specification 
only teaches the conventional drying of Mirtazapine to obtain the desired 
anhydrous crystals. Should conventional drying of Mirtazapine not lead to a 
product as defined in claims 1 and 3, then the patent is insufficient as there is no 
disclosure of any specific means which would allow the preparation of 
anhydrous crystals having specific properties not achieved by routine drying. 

The same considerations apply with respect to the claims dependent on claim 1 
or claim 3. 
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Claim 7 of the Opposed Patent is directed to a Mirtazapine hydrate containing 
1/n molecules of water per molecule of Mirtazapine, wherein n is an integer of 1 
to 5. It has been suggested above that this definition actually means that 
hydrous Mirtazapine crystals containing an amount of water of between 1.34 to 
6.36 weight- % of water are claimed. Should the Proprietor take the view that 
claim 7 is actually directed to stoichiometric hydrates containing exactly 1, 1/2, 
1/3, 1/4 or 1/5 molecules of water per molecule of Mirtazapine, then it is 
submitted that the patent does not disclose how such specific hydrates could be 
prepared. 

A similar objection would apply to the process claims 8 to 1 1 should they be 
construed in such a way that they are directed to the preparation of specific 
stoichiometric hydrates. 

9. Summary 

As has been shown above, the subject-matter of claims 1 to 11 of the Opposed 
Patent does not meet the requirements of the Art. 54 and 56 EPC. Furthermore, 
the requirement of a sufficient disclosure is also not fulfilled. Therefore, the 
request to revoke the Opposed Patent in its entirety is fully justified. 




Dr. Markus Breuer 



European Patent Attorney 



Enclosure: Documents D1 to D7 



EP-B-1 225 174 (Appl.nr. 00962908.0) 
Opponent: Dr. Dominique Trosch 



Experimental Report (D3) 



Mirtazapine crystals (Org 3770) according to pages 1065 and 1066 of D2 (F.M. 
Kaspersen et al. f Journal of Labelled Compounds and Radiopharmaceuticals 
(1989), 27(9)) have been prepared. 

Since D2 does not teach specific drying conditions, standard conditions of the 
art have been chosen. The resulting crystals have been dried for 4 hours and 40 
minutes at 20 °C under vacuum. The parameters below have been measured. 



Melting Point: 1 1 9.7 - 1 21 .0°C 
Water Content: 3.07 % 
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£ ,™ m5tI3ttVC iTT!? -i" ^ing labeling supplements, relating 

to these Phase 4 ccmmimienK irust be clearly designated "Phase 4 Commitments" 
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1- RxnlOrarton Of T>rrSff BftSnonsC for RffftCtrvene^/FypTn^rinTi of Hn^ Response ami Tim* 
Course for Sedative Effects of Mirtarsph^ 

We note your commitment in correspondence dated May 10, 1996, to conduct a fixed dose 
response/somnolence study that will explore dose response for both antidepressant 

effectiveness and for Somnolence. We also txtte ynm- rrrmmirmirrt tn initiate this gtiiriy fn 

early 1997 and to complete this study by mid 1998. 

2. Long-Term Hffieacv Studies 

We note your commitment in correspondence dated May 10, 1996, to conduct a relapse * 
prevention study. We also note your commitment to initiate this study in early 1997 and 
to complete this study by early 1999. 

3. Mouse Caranogentcfty Study 

We accept your plan to perform a pilot 2 week dietary study in mice. Depending on the * 
results of this study, we acknowledge your commitment to conduct a 3 month dietary 
a dmini stration study in mice to obtain exposure data which will allow us to determine 
whether or not the mouse carcinogenicity study was adequate. 

Biopharm n ce rrrics 

We note your agreement to the following dissolution method and specification for all tablet 
strengths: 

Apparatus: 
Paddle Speed: 
Medium: 
^Specification: . 

Manufacturing and Controls 

As acknowledged in your correspondence dated May 10, 1996, the Agency is approving an initial 
24-month expiration dating period based upon your currently available 24 -month data. 

Special Reporting Requirement for Selected Spontaneous Reports 

In order to facilitate our efficient review and evaluation of data pertinent to hematologic and 
hepatic toxicity, we ask that you submit any spontaneous reports for adverse events of these types 
as 15 day reports. 

Please submit sixteen copies of the FPL as soon as it is available, in no case more than 30 days after it is 
printed. Please individually mount ten of the copies on heavy weight paper or similar material. For 
adminis trative purposes this submission should be designated "FINAL PRINTED LABELING" for 
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Shfflild addMonal iofomiadon relating to the safety and effectiveness of the dmg become available, revision 
of that labeling may be required. ' 

«!! ^T^^^f y0U ^ ""^ ^ «qairan«its for an approved NDA set forth under 21 CFR 
5^777* qUCSd ° nS C ° DCCmiDg pIcase w* 8 * Mr. »«* Project Manager, at (301) 



Sincerely yours. 



Robert Temple, M.D. 
Director 

Office of Drug Evaluation I 

Center for Drug Evaluation and Research 
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REMERON* 
(mirtazapino) Tablets 



DESCRIPTION 



^^tazapine) is an antidepressant for oral 

^Satef t ° n ' " tet "^<*~ -^ical structure, 

SteJSlf. ■•leetxve aerotoain reuptake inhibitors, 

Z\ m ° noaraine oxidaae inhibitor CMAOI). 
Mxrtazapxne belongs to the piperazino-azepine group of 
cc^ounda. it is designated 1,2.3,4,10, iJb-heJ^aL-af 

e^iSc^ ln ° 2 ' 2 ; a3 PyXid ° I2 ' 3 " CJ ^".epine and Ls the 
empirical formula of C„H if N a . Its molecular weight is 

The^etructural formula is the following and it is the racenuLc 

[Insert structural formula here.] 

wif^ ZaPin f • I s * White t0 Creara ^ white crystalline powder 
which 16 elacjhtly soluble in water. F 

^d N tabl e r PPll : d - fOJ: ° ral admi ""^^ion as scored film- 
taSet *f contarnaxag 15 or 30 mg of mirtazapine. Each 

2«n! • COntain ^ com «tarch, hydroxypropyl cellulose, 

Tt^t 11™ T****' , COll ° idal si ^"on dioxide^ lactose and 
ocner inactive ingredients. 



CLINICAL PHARMACOLOGY 
P h/ir mac odynaiai a b 



° f a f i0n ° f REMERONW tntirtazapine) , as with 
ocner antidepressants, ie unknown. 

Evidence gathered in preclinical studies suggests that 

Srn^V^f 1 noradrenergic and serotonergic 

an an^L,- I ? ,° **™ 8hOWn that ^'"Pl" 

an antagonist at central presynaptic a 3 adrenergic inhibitory 
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autoreceptora and heterofec^ - • - 

- postulated Co result in-ari Incr^°/ S '- " ' " ' that - ' is 

and serotonergic activity. ,Creaee ln central noradrenergic 

the 5 -„t„ Md 5-^ ree^a "° 8i9 ° ifi = a " t -"inity for 

effects. x explain xts prominent sedative 

hypo tension reported y ln Nation* „S™ 1 e.° r,:hOStaCiC 

Mirtazapine is a moderate • * 

a property that ^LlTtl ^ mueca «^ receptors, 

anticholinergic sTde ^f ec S, "lively low incidence of 

9 C Slde effe cte associated with its use. 

Pharmacokinetics 
REMERON™ (mirtazaninBi . 

following oTa! ^ a^nTstratio?^ 1 ^ " m P let ^ absorbed 

20-40 hours Pe^olA nd has a h alf-life of about 

a^ut 2 hois fSis^ < srsr tl s: are reached withi * 

the stomach has a minimal efrecf on'bJh e j? resenc * «* *>od in 

of absorption and does not retire a dosacfj^ 6 ****** 

eyuire a dosage adjustment. 

adrnlnStrat^on" nlToT*^ ^er oral 

de.ethyla^r-and^io^Sr ^"^f--^ « 
conjugation. In-vituro data Irom h W n > Sr 1 ^"^ 
indicate that cytochrome 2DS f^iT" 1 llver «»ioro somes 
formation of the 6-hydrcSv l^U f- 3re involv «d in the. 

cytochrome 3A ie ^ ° f ^eaa 

formation of the H-de«S£yl anl " e8p0n , Sible «» 
Mirtazapine has an absolute blSaL « , N-oxxde metabolite. 

is eliminated predominantly v^^ns^ ? ***** S °*" *= 
Several unconjugated ^ "**»'*~e.. " 

activity but are present in tZTli* Pharmacological 
The <-, enantiomer has a ^ lllJ^T** *1 ^ l0W leVela - 
approximately tvice as long as £™ , « 
therefore achieves plasma levels th»t- t enantlome * and 

high as that of the* ( + , en^et ™ ^ ^ ^ * S 

Plasma levels are linearly related t-r> *~ 

0* 1S co bo ms . The mean ^^ns-u^-^ss 
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ages e^itinTBi^fie^ groups, with females of all 
tL» .alee (mean teft-luTo^lT* f^}™ 
for malee). SCea dy state fl- 'f* fem3leS VB 26 hourB 

attained within 5 daya^ I^* ° f "^aMpli* are 

(accumulation ^atio = ttsl'. ^ ^ 5 ° % *«a»*l«io» 

f a PP TOxiraatel y «* bound to plasma proteins over 

a concentration range of 0.01 to io /uj/mL. 

PODllTarion sii^ r n nrmp n 

m^L^ BeaSe ." Followi »S » Bingle 15 mg- oral dose of 
nu.rta 2api ne, the oral clearance of mirtazapine was decreed 

^. S ?f a Wlth normal hepatic function. . Caution la' 
indicated xn administering remercn"- to patients wi^h 

^n r ^ io h r tiC CUnCti0n {BeS ^caution, ^ndrolige^a 

Renal Disease - Following a eing l e 15 mg oral dose of 

r^ BZ SS e ' r Wlth [glomerular filtration 

w - „ mL/nun/1.73 m »] and severe [GFR < 10 

; f 1 ^-l.-P^-ent had reductions in Lan oral 
clearance of mirtazapine of about 30% and 50%, respectively 
compared to normal subjects. caution ia ind5cate7 in 
fi^n 6 ^ 9 REMERON™* to patients with compromised renal 
function (see Precautions and Dosage and Administration) . 

Elderly Patients - following oral administration of 
mirtazapiM 20 mg/day for 7 days to subjects of varySTJ aces 

thT^ 2 f" 74> ' ° ral Clearance 0^ mirtazapine was rl^Ld^ 
the elderly compared to the younger subjects. The differenced 

eSLr Bt ■ tr * kia * in ° alea ' a 40% lower cleara^« In 

elderly males compared to younger males, while the clearance^ 

ly , femaleB W3S 0nl * 10 * ^wer compared to yo^^r 
2325" " f ind±Cated ~ ad^inietiino XBhIo^ 

S2Srt»S£T'- CSee —«ons and Dosage and 

Clinical Trials Showing Effectiveness 

SLSL* iCaCy ° f mmgm <™irtazapine) as a treatment for 
depression was established in four placebo- controlled, 6-week 
.-rials » adult outpatients meeting DSM-III criteria for major 

SsTr^'o/f 1 * 1 * 3 -irtazapine from " 

dose range of 5 mg U p to 35 mg/day. Overall, these studies 




demonstrated mirta2apine to h~',, -. ••- 
three of the following W C ° plaCebo ° n least 

Depression Rating Scale 2l - Jcem »«ilton 

Mood Item; CGI Severity scori SC ° re; ^ depressed 

Depression Rating Scale (MADRsT ' ? Montgomery and Asberg 
over placebo was also founder* J^TV^ ° f mirta2a P^e 
including anxiety/somatiza^ > f»T f*" 0 " ° £ the 
factor. The mear < mir^zaplnt^ ^ 8leep ^^tuxbance 

chese four studies ^S^SL 

of similar design utilized J V A f "th study 

and also e^t^^LT *** ^ t0 5 ° ^ P ~ ^ 

noTreve^y X^^^"*"* ° f ^ population did 
these subgroupings 1 res * onsiv ^ea o„ the basis of 

C 

IMDICATIOWa AND USAGE 

TSSZSZT** T3blet8 ™ heated for the treatment 

^^^S^^^^^ depress^ was 

category of major SpxLs^ ^ T fDS »^"> 
PHARMACOLOGY). Passive disorder (see CLINICAL 

A major depressive episode (dsm-ivi -im^i - 

relatively persistent (nearly fver^ da^ at" ? X °^^ *" d 
depressed or dysohorie m™-,* A, t y for at lea3t 2 veeJcs) 

functioning, ^^^ t ^?^jf«^^ ^ily 
symptoens: depressed mood, i oee **£ "L?* ^""V* 8 * nine 
activities, significant change L ZL a £ !f USUal 
insomnia or hypersomnia, psychomotor a S ^ appetiCe ' 

increased fatigue f eelinL ° , agitation or retardation, 

thinking or paired P^oaS^ V*^^' 
suicidal ideation. ce ***atxon, a suicide attest or 

L^Si^^ (Rapine, in 

studied. ^pressed patients has not been adequately 

The effectiveness of REMEROW* i« *. 



xor tne inaaviauai patient 

contrahjdxcatioks 

REMERON"" (mirtazapine) Tablets ar. . 

wath a known hyp mm±ti ^ ^ mlrta^"^*^ PaCienC6 
HABinHOS 



Agranulocytoaii 



la premarketing- olinical t*-* 

Syndrome) out c f 2.796 tW ° (ono witil Gj™!**xx>B 

(mlxtazapine) Tablets dUSS?'" treat ° d W±Ul R ^EO^ 
neutrophil count (AKC) « 5oo2S B f^ muloc yt°«i« tabeolufce . 
symptoms, e.g., foVer , ia£ with Associated signs and 

developed severe n^^a ^c^ 1 s"?" 0 ^ 
aasociated ey^pto^J . For the«« 50 °/« bS without nay 

severe neutropenia vao detected Q J^* patieate - of 
treatment, respectively. J? W 61 ' Md <>* 

Remeron was a topped. ThL t l? Btiea;B rec ^"d aftex- 



incidence of severe neutrophil S^f a 
infection) of approximately l i t ° r " ltio » t aseociateel 

10,000 to 3.1 cases per 1000 „ 2 " 2 cases per* 

throat, fever, stomatitis or other * patleat davolqpa a sore 
vith a lew WBC count, brea ^ t i^T fL? 1 *?*"* 
discontinued and the patient should 2 * hCml<a * Q 

UAa 00 closely monitored. 

HAO Inhibitors 

In patients receiving other anti* 

with a monoamine oxidase inhibitor fS^^ 0 c<fflblMki< »» 
have recently discontinued an antidJS. *** who 
started on an WUJX, there havTt„ and than nre 

sometimes fatal, reactions, e.o ^J?*** °* sexS >°"*' *»d 
flushing, dizainsss, tremor "susea, vomiting, 

hyperthermia, «t«iKt3S^- ^P^"^ 
vatal signs, seizures, and aental^^! fluctuations of 

agitation to coma. KthnJTSZL !tl Ch& ^ BB from 
tosuch on interaction wi£ ^ 0 ^° ~ P*~inemt 
REHERatf- not be used in oombinatiol ^commanded that 
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General 



In U.S. controlled studies ~ 

patients treated with REME^T'^^ W re P°"ed in 54* of 
for placebo and 60 * i™?,. «w*«apiiie) , compared to is* 
aomnoi eace reaulted i^^tS?^ ' . In thi stu£ie fl 
wWH P^iente. compared to 2 2^°%^ 10 ' 4 * of «e"^on 
whether or not tolerance develn;! / ^ 1 ^ 0 - Ifc uncled 
Kemeron fl ecause of Remeron"* ^t*^ eomno ^t effects or 
on xmpaxnuent of perforce ^entaally significant effects 
about eng aging ln actives ' r^**'* Sh ° uld be cautioned 
have been able to aeseea * JhTS^V* alertne °* ««t±l t££ 
Puycho mot or performance (aee inf^? ef / eCt ° n thei - 

■formation for Patients) . 

In U ' s - controlled studies di„- 

pataents treated with RBHEHW- "** ^ or ^ in 7% of 

aL, , ° 1<!ranCe develops to ch T" H • - " Unclear whether 
a9S ° Clatlon the use of Remeron diZ2Xneus Served m 

of patients treated with mi^l * Wa6 sported in 

Placebo and 5. 9 * for ^itrip^T^TnT' ^ t0 °* *~ 
US studaea. including many pit W. ! * ^ ° f P re ^^ting 
treatment, 8 % of patienta receiv?n J" lon 9-term, open label 
weaght gain. , reCeiv *ng Remeron discontinued for 

to T '20* tn^uwer'li^trf r tin9 chc *~*erol increases 
of patients treated^ ^££a£ ^"f ° b3e ~ e <* *» !s° 

W for placebo and 0% for aSL/ ^"f 2a Pine) . compared to 
Htudxea, nonfaating tzigl^r^f** 1 ** 111 *- * these same 
observed i„ « of p ati ^e trttt X ? CreaBeB *> * 500 TO g /dL w ^ 
- 3, for plawbo LdT^for^ 
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r . .^j ( „ JiUtit , t , 



of patients exposed to ^ obBe ^d in 2.0* (8/424) 

controlled trial,, co ^ - - a pool of ahort-te^ 

f" tlente ^ d 2.0* (3/l8^f am ^ - 3 * tl/32B > of Placebo 
the 8e patients witb ^ w^^^e patients. Hos of 

symptoms associated ^T*"" did noc develop signs or 

eome patient£J ^ *^~-ed liver function. "SiS 
other cases, the enzymTleiela T ^ ^ leases, in 
continued REMERON"* (^l!^* , retu ^ ed to normal despite 
should be uaed with ca^^n ^ . ^eatrnent. flirtaxapi^ 
faction (see MuuJS^*^*' ^ hep ^ 
Pharmacology, and Dosage an d^Adminiatration) 1 . °' 

Mania/hypomania occurred in a 

patients) Q f REMERON 1 " (ra i r ^ a PP*oximately 0.2* (3/1 2 99 
studies. Aluhough °» e i™2T? CreaCed P*^enta iAuI* 
low during treatment w£fa mS » ? ania / h yP°*ania was Very 
carefully in patlente w^^^*"-- *: ahould be usel 

matory of mania/hypomania . 

Seizures 

In pre-marketi ng clinical trials „„, 

among the 2,796 T7. S 0nly one seizure was reported 

««W»- (mirtazapine, . ^JS" ,r - S " «=~t^S2 

Therefore, care ahould be exercise* J hlstorv of seizures, 
m these patients. 18ed whe " mireazapine i s used 



Suicidal ideation ' * >i 

u»til aioni ficant "imisaio?^^^ 6 ^^ and ™Y Persia 
rec eaving antidepreaaanta S T", with any patient 

closely aupervised " dur^o Patienta should 

Prescriptions °f REMERON- fn^a^." 2 ^ 131 ^5 therapy, 
the sruaiieat quantity conaiafe^t l^ ne) Sh ° Uld be for 
1X1 0rder to «duce The £^ P^ient management" 

Clinical experience with REMERON" r m - . 

care . C n ° n ~ mita "t .y tele ilKL, C ^ ta2 ?P««> « patients 
care xa advisable in preacribinnitaLoir^^ Acc ~*"srly. 

y "nirtazapme ror patients with 



imd^3I0:^2OOS| . ralP^Ew) SO09629O83 

i * ' ■ •- 

. . diseases or conditions that afift, - - • 

responses.-- ■ • . ' uec c •metaboli-em or hemodynamic-, ' .' 

Mirtazapine has not been mr 8tema ,. ,, 

any appreciable extent in p at i^ * evaluaCed or used to 

»yocardial infarction or oth r fl j f 3 hiBtoa * r of 

Mxr ta2 api n e was not associated wlhT ^ heart ^^ease. 
abnormalities ilx „. s . ^ lta clinically significant ECG 

Hirtazapine was associated Jlu ^ contTO ^ trials, 
hypotension in early clinical JT significant orthostatic 
volunteers. Orthos t aticTy?ot^^ C ° 1C ^ 

in clinical trials wit£ ^1^^^^^ obs ^ 
used with caution In patSts w^" REMER0I,n " ^o^ld be 

cerebrovascular disease that — ^ OWn cardiovascular or 
hypotension (history of myocardial be acerbated by 
ischemic stroke) and conditToT^t ! *»*»«*ion. angina, or 
to hypotension (dehtSS^ ^It^ P^^' 
antihypertensive medication) , hyP ° Volercia ' ™* treatment with 

Kirtazapine clearance is decrease < 

[glomerular filtration rate (GFR) ^ P * tle * ts **th moderate 
severe TGFR < i0 mL/min/l.73 mTrenal i ^^Z 1 - 73 ^ ">d 
patients with hepatic i ™ - ^irment, and also in 

Subsection of cuhiSl pharS^* Pharmac °^^ic 
administering *emeron~ to such L„ - X ° Q " indica ^d in 
ADMINISTRATION) . % Patients (see DOSAGE AND 

Information for patients 

Phyeiciang are advised to diacuaa * -, , , 

Patients for whom they prescribe RE^oN°f ^ ± " UM W±th 

w^^t^r ^sT ofT^ Pi-, should be 

Patients should be advised to contact J?* S granulocytosis, 
experience any indication of i^ection k Physicia * " they 
sore throat, mucous ^«1StT "mT' ' 4111 ''- 
Bagns of infection. Particular ^ ° r 0their Pwsible 

any flu-like complaints or oth^r 6hOUld b * * aid 

infection. ° thex e 3^Pto BJ s that might suggest 

~- Ih. drowsiness associated S^^X ^ 



cautxoned about engaging ^f?" / hU8 ' Patients shouid ^ 
are reasonably certain chat Re * r *° UB a ^ivi t i es until thfv 

affect their to 4^^*^ — : ielT 

While patients may notice ^ 

to continue therapy ae directed ' ^ ah ° uld advised 

fioncomitani- -rrtinuLim 

Patients should be advised • * 

are taking, or intend no ta£ their if tW 

counter droig s aince th £* e '. ^ Prescription or over-the- , 
(mxr.a.apine, Co interact with othlr^s" 1 REMER0N °' 
Alcohol. 

The impairment of co-mit-,'^ 

REMERON"* (nart.„ pioe f B h ^ Ve be 2 d * tor Placed *Y 

ad° fC , Pr ° duced ^ alcohol Accord^ ^ addit ~* wit£ 

advxsed to avoid alcohol while ta£ n * y ' patie * te -hould be 

casing mxrtarapine. 

Patients should be ad'vis^ ,. 

becorne pregnant or intend tfl^fV* 81 * ^ciaa if they 
(mxrtazapine) therapy. * ec °me pregnant during REMERON™ 

Wurnlngc 

arr^t-feetog an^SSLt? th * ir P^ician if they 

Laboratory tea to 

There are no routine laboratory test-.* 

zy Ce8 tB recommended. 

Drug Interactions 

^^V'iS^'e.^ *~ fraction by a 

-nhxbition or enhanced' P ^ acod ^c, pharmacokinetic 
CLINICAL PHARMACOIOGY) ' " * Possibility 
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^^^^ 

VVg^^SSFiZ* £ «V« i-hiWt va rioue 

for- several of these en*ym ea i„^"J? Zapine) is * substrate 

Whxle i„ vitro Bt U di efl We 1 " " 9 2D<? ' 1A2 ' 

PPtent inhibitor of a„ y oT^?™ that ^azapine ia not a 

-irca^apine is not fgj* an indication tLt 

inhibitory effect o c T the ^e^li! * -IsaSl^t . 

subatratee for theae cytocSro m t P4so ° ther ^ B 

use of mirtazapine wi t £ most ^thf! ° ea2 ^s, the concomitant 

e^ynea ha. not been f ^It^Z^ "!f Caboli2 ^ by thSe 

of coadmxn le tration of mirtaeaplne SST^S*^^ ^ 3rl< ** 

trohol 

Concomitant adminint--^>t-,- ^ 

a tti „i„ al e« e =r:"St:° a 1 . alC ,° h ° 1 '^valenc to so „ ^ 



diazepam. • Accordingly natiL? f 6 wic » chose caused bv 

*— — «*- s-is^:^ t o -o£ 

a« wnxie taking HEMERON" 
Caxcinogeneeis, Ktttagenesia Inmn*^- 

S esia, Raiment of JPertdXity 

Carcinogenicity studies were e^r,* 

<»*rta«pi»e) given ia the ^ ,^ et ^ «*t* reckon- 

es of 2, 20, and 200 
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- oiH/Jcg/day.-to mice and 2 20 "V . 

highest dbsee used are'/ ' ' * 0 ' WJcff/day to rats V-tk 1 

basis in mice and rats, x^t^ )of 45 mg/da ^ °« » «ET/n? 

at the high dose. m carcuio ™a in TO l e ^ 

hepatocellular a deJloma ^ ~ «" increase ^ 

a 5 d » hepatocellular tnimor! md and **gh doses 

adenoma/cyatadenoma and car^oma , **licuS 

mediated by non-genotoxic mec£a2 * °5 S C ° uld P°*«i*ly be 
to humans is not known. mechaais ^ the relevance of wHch 

The doses used in the mouse stud., 

^ough to fully characterize V ^ not hav * be *n high 

REMERON". 6X126 carcinogenic potential of 



Hutageiiejgia 



REMERON"" was not im>- 

tests; Ames test, in vitro " eev eral genotoxicity 

hamster V 79 c«Ub. in'SS, slst J aSSay in 
«■ cultured rabbit Oocyte " ch *-°"^ exchange assay 
nuc«,nucleus test in rata l °h Pfi , ^ We ™v 

HeLa cells. ^ unscheduled DNA synthesis assay 



(MRHD) on a mg/ma basiaJ ne J^S™ 1 "commended human dose 
affected by the drug/nut estrois 9 .^- Conce P ci °n were not 

losses occurred at 20 times the *£Ld ^ P re -«5>^ntati 0 n 



ho^, Vra^s ^ of teratogen^ 

*»plantatio„ l Maea in a ^ ro «• a* increase in po ac _ 

£irot 3 «* lactam stssls s; p „f \ chs «*• 

"ease in pup birth weights. 



. _Jhei. cause-' of these -dea'chs- -Mo"- - " - - " " • - 

occurred at doses that were an ».? 0t kn ° Wn ' " *** Be "~ef fedtV 
times the mrhd, on a mg/m* W* !J MRHD ' but not « 3 

well controlled studies in n o 1 I "° ade *iate and 

reproduction studies are n^ , W ° men ' Becau8 ^ animal 
response, this drug should be JS^" . predictive of human 
clearly needed. Ueed du ^*g pregnancy only if 

Nursing Mothers 

It is not known whether mirtazanin* < 

Because many drugs are e *«eted in human n^lk. 

be exercised when l££S2- " human mil *' caution should 
ad n ini St ered to nursin^^. taa *****P*»*> Tablets are 

Pediatric nee 



S???. v and effe ^tivene B3 
established. 

Geriatric Doe 



in 



children have not been 



Approximately X90 elderlv j* 

participate/in .l^^^T^ £ * ° f 
adverse age-related pheno-na 7 Remeron. Ko unusual 

Pharmacokinetic studfee ^ revealed .H^ 1 ^^ Chi * *™ U P- 
elderly. caution i Q ind!ca ted i* T^** cle ™ c * the 
elderly pacients (aee cSS^l £ ^-^texing Remeron to 
Administration). Cal Pharmacology an d Dosage and 



ADVERSE REACTTON3 



Approximately ie percent of 
Remeron in Us 6- week controlled^? 5 ? J ? tleat8 wh ° received 
treatrcent due to an advert e^L ^* 1 tlriale d ««»»tinued 
of the 36i piacebo-t™ ^ 2^ t0 7 
mosc common events (>i*l aD o • 1 f those studies. The 
considered to be Lug related^! ** ^ ^^^tinuation «£ 
with dropout at a rate « iL a * ' th ° Se events associated 
included.- rate at leaat twice that of placebo) 



"Common Advexee Events • Km^TT~ _ 

Treatment* in 6-WeeJr rTo J^" 1 ^continuation "of 

" ■ j— * us R enteron Trials 



Adverse 
Event 



Somnolence 



Nausea 



^ ^_ Adverge Event 



Remeron 



T 



10.4* 



1-S* 



Cc^ay Observe Adverae Sv^t, 



Placebo 
(n=36a) 



2.2* 



0* 



111 OS Controlled Clinical 
The most commonly observed adverse ^ * 

uee of remeron* (incidence of S * associated "it* the , 
f equivalent incidence a I„ 9 r eater > a *d not observed 
(*emeron incidence at leaTt t S^^f-^^d patients 
" at for placebo) were: 

COmra ° n ^eatment -Emergent Advpr- ~ 



Adverse 
Event 



Percentage of Patient* Reporting 
Adverse Event 



Somnolence 



Remeron 



Increased Appet 



54% 



ite 



17% 



Gain 



Dizziness 



— i — * » 

Adverse Evanta Occurring at an yZTI " ' 

REMKRON- Treated Patients ^ Cl£,6ace of " or Here Among- 

The table that follows enumerates a * 

at an incidence of « or Zr^ aL 6VentS Chat occurred 

the placebo group amo „„ were more frequent than in 

Parti cipated l/^.t^ u .f~£-^ w£ 
which patients were dosed in a L*Z ace *°-controlled trials in 
table shows the percentage of £??*° f ? t0 60 ^ /d ^' «»ia 
at least one episode of an ev^nt T. " CaCh 9rou P who had 
treatment. Reported adverse JZl* 00016 time dur i"9 their 
-andard C0S^ T - baBed d^^^S^" 1 - ^ * 
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^ prescribe* ehould be 

factors differ- * ere Patient cha«^*- • ^ . courae of 

trials. s7ir arl t °" th ° Se Whic * Pr ^iedT^ 8 ^ 0 ^ 
with fi^ ^a'i^d '^^L^t^ «««*«a 

^ferent treats £^ oth - -eati^w^^ 
figures, however-, do nr« , ^ d ^stigators %i2 
some basia £ Q * J. Provide the preacri^l he cited 




Event j roporccd 

inej„„.,. except X r^U* °* ^t- -l th 

«ne* on placnho , 
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rvr>? 



ECG Changes 



In an analysie of ecq s nhh . 

finical trials, REMERON ° ^p^cIk ^ * ia <^°- controlled 
ainalar incidence of abnormal ch! ebo ' treated Patients had a 
week* of approximately 3 P fr0m base ^e at 6 .J 

not considered clinically ^^^^^^s generally 

E^uat^rorR^X™ ° bflarvcd D «"**<J the Premarketing 

^^S^e«" ^^S^^' mUltil>le d ° fles of ™*D»- 
studies. Tne aoJ^ZnT 2t/° 2796 *^<**» i» clinic^ 
^rtazapi^e varied greatly «»£ -p osure t *« 

categories) op e „ and doubl^blTnd ""J* 3 ** (ln 
controlled studies, inpatient "rf etudle *- uncontrolled anf 

e^T^ WerS "horded by clTnfcaT^^ a8SOCiated w**h 
OSy ° f their ow » choosJo " 1 ^vestigators uaing 
possible to provide a meaniniui^^ CoB8e « u «tly. it is not 
i*dxvadu.l 0 experiencing averse tlltT °t of 
axmxlar types of untoward events i"? With ° Ut f ireC ******* 
standardized event categories ° * Bma11 ^ number J 

In the tabulations that mi 

classified using a rep ° rted averse event* were 

terminology. The^r/gue^S^ OOS ™-*««d diction^ 
the proportion of the^s Ja t ?^ts ' c J ere ^e, represent 
of Remeron who experienced an et ' T!? C ° doaea 
least one occasion while recexvln V *** **** Cited « 
events are included exce pt 9 R f mexon - All reported 

P«vious table, thofle ad^ef *1 li3ted *» t*e" 

COSTART terms that are eith^- experiences subsumed under 
specif ic so as to be ^ and^^ ~ 
a drug cause was very remote. ° Se events for which 

^^oc^^d^ although the events 

necessarily caused by f t treatraeat v *th Remeron, they were not 

S S c?d^; a ~ * Wy eystem and li 6ted in 
definitions, f reque nt ^r^ev^T*" 9 t0 the f °"-*ng 
- or more occasions i„ at l"-^00^^,«^ 
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^^^m^^^m^^m^ _ hssm^sm^/^d 



patients; rare eyenVa arT^La?^* 1 "* " 1/100 tc> 1/1000 
Patients. Only those in f ewer than" l> 10 oo 

prevxous table appear in th * B alreadv lis <^ che 

clinxcal importance are also w ll8t2J1 S- Events of maior 
PRECADTIONS sections. l8 ° deac «^ in the 

Body fl B a yjigLct fr-egu^2t- n^T.>- • 

syndrome acute; i^e^t': ^5?!' f d ° OTinal P*^ abdominal 
photosensitivity reaction, neck rL ?^' faCe edema ' «*«*r* 
enlarged,- rare: cellulitis, SeS^??*' ? eck P* 1 *' abdomen 

' rae8C Paxn substernal. 

vasodilatation; inrreguent- ^guentt hypertension, 

infarction, bradycardia, ventric^L?* f^ 0 " 8 ' "«W°«=ardial 
mxgraane, hypotension; rare at rS eXtrafl y atol «. syncope, 
v^cular headache, pulmonary e 4 olus bi ^ny, t 

cardaomegaly. phlebitis, left heart faUurT" isChemia ' 
BlSSfi£ij£S -5ica£e J Dr frequent-. vomi tin „ 

eructation, glossitis, cholecystiti^ aoorexia '- ^reguent: 
hemorrhage, stomatitis, cutis ' T*** vomiti ^ 9^ 
abnormal,- rare, tongue discoloration ^ function teats 
aalxvary gland enlargement, inched U \ C6raCive stomatitis, 
obstruction, pancreatitis an S -^Uvation, intestinal 
liver, gastritis, ga«^ntSST' ^T^ 3 ' ci "*°*- S 
ed ««na. a Ceritl6 « °»1 moniliasis, tongue 

^^n^^.. „„, gQiter< hypothyroidieni 
HemTr- nod — Lvm r >, arir r 

leukopenia, petechia, anemia throm^ 1 >^P had eriopathy, 
pancytopenia. • ' thromboc yt°penia, lymphocytosis ' 

infrequent: dehydration weioh^i?* fre< ^ eat: thirst; 
increased, healing abnormal, acia 1 ™ T'* * out ' 
increased, diabetes tnellitus ^ os P^^as e increased, SGPT 

^F^^^^' ten^Sis^t^' - th «^^; 
fracture, osteopenia fracturT ' * are8 Pathological 

^"Pture, arthrosis. b Jr»S£ - ^ Pal "' tendon 
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n00962908: 



«&eguenc: epistaxis, bro^iH 9h ^creased, ainueitia- 
Sk i n nn d^ &Dpend^ f , . f^-.^ 

acne, exfoliative derSSST i^ea^ 
seborrhea, ekijl ulcex . a ' he *Pe s 20Bter ^ sfcln hwartr J^; 

accommodation, con^unctiviti^ * eye pain ' abnormality of 
-Ration disort f erf VSSia^S 8 "' ^"^conjuncti^if 
fxe pfl aratis, partial cramMivZ: "^ erac "«ia, ear pain; 
loss, parosmia. oxy dea fnesa, otitis media, taste 

«f«guant, kidney calcu^a V Urina *y tract infection- 
JS^i-, .east 

DRUG ABUSE AND DEPENDENCE 

Controlled Subotonce Class 

KEMERON- (mircazapine) Tablets are „ - 

Phvl , 6 ^ 3 trolled substance. 

S?s orT^fS £ potenti2lT tematiCall y In 
Phyaxcal dependence, while t hi ^ ^ f ° r abuse ' tolerance £ 
any te„ dencv for ^ d^^j£^S^i.l- *id « .eveaT 
"ere not systematic and it is not- l~ -Z ' these observations 
of thiB limited ^/.^ to predict on t£e 

Consequently, iST^« once 

enould be evaluated 
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carefully for hietory of dru„ v 

be observed closely for signs ^ We / and patients shouid 

(e.g., development of * "^ a »P«e °rabuse 

drug-seeking behavior) Xm *<*. incrementations Q £ dose 



OVERDOSAGE 
Hunan Experience 



Thexe ia vexy limit c3 

overdose. ln premaAet^ cl^Lf 1 * RE ^^ ("irtasapine) 

other pharmacological agent/ f « in «°W»tto, w f Ch 
^ported while taking sS^. ^Jf* f™" <™**o*. death 
combination with amLMptyg™ a i S^ 1 ^ ^ableta «ae in 
clxnical etudy. Baeed^n 1^ f^rprohixene i„ a ^..^ 
taken waa 30-45 mg, while pS^,^ 1 *' the ^EHER ON - dose 
chlorprohixene were f ound f Q T ° f amic ^Ptyline and 

premarketing overdose cases Resulted l6VeIa - A11 

and ^ symptoms reported in asso^ti! 1 * ^ Teco ^' Signs 
disorientation, drowsiness, With ««So»e included 

There were no reporte or eJT T^' ^chycartfia. 
convulses f ollowing ^ Jfie « ^a^, coma or 

Overdose Management 

Treatment should consist of 

the management of overdose wTth^ 6 ^ 1 meaau "s employed in 
no specific antidotes for ttt^a^**™**^ * * he ~ a« 
unconscious, establish and SSST' rf Che P ati ^«= 
adequate oxygenation and ventlSti alxwJ,y to 

either by the induction of e l e l0n - Gastric evacuation 
considered. Activated charZZ ^ t™* 9 * ° r 8 houl t 

treatment of overdose. Ca^dTac "d - f S ° be con8i ^ed ^ 
recommended along „i Ch Vital *i9ns monitoring S 

meaaures. general symp toinat:ic ^ supportive 

In managing overdosage, consider hv. 

drug involvement. The phy^Tc^ah ° f "ultiple- 

P^son control cente/ *J or Tddl^ contacting a 

treatment of any overdose. addlCio «l information on the 



Initial Treatment 



The recommended starting dose f 0 *- 

evening prior to Bl VS d ° Be - Preferably in C he 

establishing the antidepressant l™ 1 ^ cli ^-l trials 
effective dose range was geneS^ CffiCacy of ^eron, the 
relationship between dose 121 7 -i 5 ' 45 While the 

REMERON* has noc bee rl^M tldeprM8aot «eponse 
responding to the initial eXplo ~ d ' Patrfenta not 

^creases up to a m axi mura af ls Z^ beMfiLc from ' dofie 
elimination half-i ife of appro^ " ^ /da y- REMERON- faae an 
dose changes should not b^ad^t ^ ^ ham > therefore 

of the therapeutic response to T^TtJt* ^ eValuati <«- 
Elderly and Patients with 

Heaal ° r Hepatic lapairaent 

The clearance of mirtazapine i a ^ „ . 

and in patients with moderate to " " Slderly P a ^ents 
impairment. Consequently, the L fl , T^* Xenal or hepatic 
Plasma mirtasapi^ leve £ P£ ^ber should be awarechat 

groupa compared to levels oTser^ed Z T** " th6Se * atient 
renal or hepatic impairment. * ph "*J * OUn * er adul ts without 

of Clinical PHARMACOLOGY) . Pha rmacoJcinetics Subsection 

Xaintononce/attended Treatment 
There is no bodv of p V ,Mon 

v«h Ke me ro„. Ic ie P " C ^houXd be treated 

S^T 0103 '" 1 for acute ^'1' howev «- that: 

should continue for up to six e * ,lsod «> «* depression 

- «. *». weded to ^ain^reu^aTe 1 ;^ 
£>J « of a„ 
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HOW supplied 



REMERON"* (mirtazapine, Tablets ar, c , • 

ecs are supplied as; 
IS ag Tableta - oval scored . 



Bottles of 30 „,_„ 

Bottles of 100 S 0OS2-O105-30 

Bottles o£ soo ™S# 0052-010S-91 

Unit Dose . Box of x.. S ."."Si"""!? 



— — on o„; a ? d r^ d wi t: 

ana TZ5" on the other side 
Bottles of 30 

Bottles of l 00 22* ° 052 -°107-30 

Bottles of Soo „ 0052-0107-91 

"nit Dose, Box of 1 00 S ^52-0107-SS 
♦Unit dose pacfce are provSS 

each of which COnCain P 1Q blxecezpack vdth io strips, 

^^o"^:.?^ 1 ^/. 0 - ^-ature 
5 C (6Q ~ 7 7'F) {See USP] 

Dispense in a r -i - ._ 

txght. l igh t resistant container. 

Caution; Federal l» 

Prescription. W Prohibits dispensing without 
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ENVIRONMENTAL ASSESSMENT 



AND 



FINDING OF NO SIGNIFICANT IMPACT 



D6 



FOR 

Remeron™ 
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Tablets 15mg/30mg 



NDA 20-415 
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5. Identification of Chemical Substances thai are Subject to the Proposed Action; 
5.1 Drug Substance 
5.1.1 Names: 



United Stated Adopted 
Name (USAN): 

CAS Registry Number. 

Laboratory Code Name: 

Trade Name: 

Chemical Names: 



Mirtazapine 
85650-52-8 
ORG 3770 
Remeron™ 
(1) 



(2) 



pyrazino [2,l-a]pyrido[2,3-c][2] 
benzazepine, 1,2,3,4,10,14b- 
hexahydro-2-methyI- 

1 ,2,3,4, 1 0, I4b-hexahydro-2-methyl- 
pyrazino[2, l-a]pyrido[2,3-c] 
benzazeplne 



5.1.2 Physical and Chemical Characteristics: 
Molecular Formula 
Molecular Mass 
Structural Formula. 



C l7 H l9 Nj 
265.36 




Appearance: 
Melting Point: 
Solubility: 



White to creamy white crystalline powder 
120°C-124°C 

n-Hexane: 10 mg/mL 

Toluene: 1 50 mg/mL 

Methanol: 350 mg/mL 

Diethylethen 35 mg/mL 

Water Practically insoluble 
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DSC Results of Mirtazaoine Products (D7) 

DSC (differential scanning calorimetry) experiments in open and in sealed pans 
have been performed. It has been found that: 

• a hydrated product shows a different behaviour when using sealed pan as 
compared to using open pan 

• an anhydrous product has the same behaviour when using sealed pan and 
when using open pan 

More precisely, the hydrated product shows a peak for the DSC in a sealed pan 
at about 122-123°C while that for an open pan lies between 115-117°C. The 
anhydrous product shows a peak for the DSC in a sealed pan at about 115- 
11 7°C and in an open pan at about 1 1 5°C. 

The lots of finished dosage form that have been analysed by DSC are: 

Remeron 576161 (innovator's marketed finish dosage form in UK) 
Remergil 4939401 (innovator's marketed finish dosage form in Germany) 
Remeron 355904 (innovator's marketed finish dosage form in Austria) 
Remeron 597837 (innovator's marketed finish dosage form in Portugal) 
Zispin 537051 (innovator's marketed finish dosage form in Ireland) 
Rexer 615719 (innovator's marketed finish dosage form in Spain) 

As already mentioned, there is a significant difference (about 6-7°C) between 
the peaks in the DSC for the sealed and open pan in the case of hydrated 
material, whereas that difference tends to be negligible in the case of anhydrous 
material. From the observation of the DSC graphs of all finished dosage forms 
analysed by DSC, it has to be concluded that the product present in all of the 
finished dosage form analysed corresponds to Mirtazapine hemihydrate. 
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